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INTRODUCTION 

Freezing, one of the oldest food 
preservation methods known to man. 
has long been by far the choice to 
capture those "just liJ... e fresh" char
acteri tics which are so desirable. Dry
ing and salting ha its limitati ons and 
do not wholly ati f) man' expecta
ti ons for a preserved product. 

Historica ll y. i n part~ of th e world 
""here cold V\eather made it possible. 
people have frozen fish on a small 
sca le for later u "e impl) by all ow in g 
it to freeze in the cold V\eather. In 
those early day . man did not know 
V\h y freezing pre\ented poilage: all 
he J...ne\\ V\a that it did. and that the 
food ta ted prell) good e\en after 
month of frozen storage. A he 
could not depend on the sea on of 
the ) ear to prescn e hl~ catch ) car
round. he contInued to ~earch for 
improvement~ in freeLing methods. 

Fi h V\ ere froLen on a commercial 
~cale for the fir t time In the nited 

tate about 1865 , prImarily to pre
ene it dUrIng tran portation. The 

de\elopment of efficIent method for 
commerclall) pre~er\l ng foods b) 
freeZIng repre ented a major tep 
forV\ard in the long-tIme efforts of 
manJ...lnd to dlsco\er beller ""a) to 
pre erve foods . 

The fish freezing industry has 
progre ~ed from the covered-pans
""ith-ice-and-salt method to the com
plex ammonia and freon refrigeration 
) tems of today. At the end of the 
19th centur) . freezi ng of fish "" as an 
important though rather small Industry 
in NeV\ England . ew England has 
had an Important history in the de\el
opment of frozen food methods . Fish 
made a good low-cost material for the 
early experiments and was one of the 
earliest items frozen commercial ly. 

Clarence Birdseye wa the pioneer 
in this regard, cond uctin g a consi der
ab le amount of re earch in Glouce ter 
and Boston. H e later orga ni zed a 
companyl for the commerc ial produc-

I Use of Irade names In this publlcallon does 
not Imply endorsement of commercial producls 
by the Nallonal Marine Fisheries Service . NOAA 

tion of frozen foods and introduced the 
consumer-sized container about 1929. 
Frozen foods can be bought today 
bearing the name o f this man who had 
an idea and worked hard to bring it to 
fruition. Springfield, Mass ., was the test 
city for th e introduction of frozen 
fruits and vegetable and much valu
able informati on wa obtained there 
which was put to good use later. This 
wa th e start of frozen foods as we 
kn ow them for consumers. 

Birdseye so ld hi s patent and equip
ment to one of th e largest food con
cerns In the United States. That 
com pany began th e intensive work of 
developi ng addi ti onal freezi ng equip-

ment, working out ways to control 
enzymes and bacteria, developing 

cabinets for commercial storage and 
home use, and all the o th er things that 
V\ ere neces~ary before the present day 
ve r ion of th e frozen food industry 
coul d deve lop. 

Until about 1960 littl e progress 
was made re lati ve to th e development 
of more and better food freezi ng 
methods . About that time some of the 
older methods were improved upon 
( uch as brine freezing, whi ch i used 
e\.tensively in the tuna industry on the 
we t coast). Immersion freezing utiliz
ing propylene glycol or a sugar/salt 
solution was developed and is being 
u ed on a limited scale in the industry 
today. 

The most signi fica nt advancements 
in freezing technology have been made 
within the past ix years. The develop
ment of liqui d nitrogen, carbon 
dioxide, and freon freezing systems 
(Figure I) have allowed the processor 
to freeze foods efficiently, econom
ically, and produce a better quality 
product. These new methods are 
rapid ly sweeping the cou ntry, and . in 
a few years, the old mechanical 
method of producing refri gerat ion will 
be obsolete. It would not be too far 
out to predict that eve n th ese methods 
will be obsolete in from 10 to 15 yea rs. 
T echn ology has m ade tremendous 
strides in every field of endeavor since 
the beginning o f the space age. 



Figure l.- A new modern industri at tiqu id 
freon fre ezing system . 

The term "refn ge ra ti o n" I'> h a rd to 
dehne \et IS ..,0 ea ) to understa nd . In 
~imple terms . " refri gera tI o n I produced 
by the remo\ a l o f heat. " I n a morc 
clas Ical defin iti o n. " refn ge ra tl o n 1\ 

the product ion and m a inte na nce of 
the tcmpcratu re of a substance o r 
space at a 10 'h e r \aluc tha n th e 
surrounding at m os phere b) th e \\ Ith 
dra\\a l of heat." The freeZIng POInt o f 
foods I ~ th at tem pe rature at \\ hich the 
liqUId ph ase IS in equIlibrium \\ Ith th e 
so ll d~. Th e freeZ In g POInt of foods IS 
lo\\er th an tha t of pu re \\atcr a nd IS 
gene ra ll ) bctween 32 and 25 F 

SELECTION OF SEAFOOD 
FOR TH E HOME FREEZER 

Seafoods are delic io us. tas te tempt
Ing. a nd pro\ Idc a de li ghtful addIt Io n 
to a ny famIl) meal. They a l 0 pro\l de 
excell e nt nutntlOn a nd he lp tre tch the 
fa mily food doll ar. Home free ZIn g 1\ 

a n excellcnt method fo r prese r\l ng 
seafoods a nd will be an added ec o no m y 
s ince frc~h eafoods may be purchased 
in season 'hhe n prices a re gene ra ll y 
lower. 

Bec ause some fresh seafoods a re 
seaso nal. it IS importa nt to learn the 
avail a bility of seafoods during cert ai n 
times of th e year. T he loca l fish deale r 
can p rovide th is in fo rmati o n a nd 

In d lca tc 'h hl c h vane tl C., a rc th e mos t 
cconom lca l. I rc.., h fish ma) be pu rchas
cd b) thc po un d In a n y o f th e 10 11 0\\
In g forms . 'h hole. d ra'h n . ure..,..,eu a nd 

ura'h n . .., tea" ., . li ll eh. a nd ch un"s 
T he ,elcc tl on 01 ,ea loous to p ut In 

a frcczer I.., one 01 t he mo, t Important 
p hases of freeZIng lood for the lamIl\ 
When purchaSIn g ,eafood, for home 
frecl l ng. be ..,u rc that they ha\ e not 
been pre\loush frOlen <- onsult the 
fi.,h dealer to be a bso luteh certaIn 
\ Vhcn tra mportl ng scafood, to the 

homc. thc) mu,t be "cpt a, cold a.., 
poss Ible . le\\ hour, at room tem 

pera ture o r In the trun" 0 1 a car on a 
\\arm d ay ca n completch spoIl mam 
t) pe ... o f seafood 

Wh en bu y In g Iresh fish . Il)O" fo r 
the fo ll oY\ ln g c h a ra ctenstlc.., 

I The~ fiesh 01 \\ hole Ii ... h ... ho uld 
be hrm and no t se para tIn g fw m the 
bone ... 

') If the hea Li I, att ach ed . th c 
c \ e, sho uld be bnght. cl ear . a nLi 
full As th e fi sh becom e ... ta le. th e 
eyes beco me clouu\ anu o ft e n turn 
PIn " . 

3 The gIll.., ... ho ulLi be reLi a nLi 
free from ~ me 

-+ T he S"In sh o uld be ..,hlm v\ ith 
a n u n fadeLi colo r -

5 T he od o r l) f fi lle ts a nLi stea"s 
sh o ulLi be fre..,h an Li m Il d 

6. Crab a nd crab mea t sh o ulLi 
ha \ c lIttle fi ..,h\ OLi l) r a nLi no dIS 
a gree a ble a m nlO l11 a-II" e taste o r 
oJ o r . 

7. rab sh ell s sh ould not be 
slIpper) . 

c. Oyster, a nd clam.., In the ..,hell 
should be all\ e a nd the ..,hell, should 
close 'h hen ha ndlcd . 

9 . The liqu o r of ... huded Oy sters 
sho u ld be clea r and there ... hould be 
no sour mellor odor . 

10. Fre h hrimp sho u ld ha ve no 
dl agreeable odor and th eIr meat o r 
she lls shou ld no t be slipper) . 
Whenever in dou bt a to th e fresh-

ness o f eafood. do no t freeze it. If 
serious dou bt i prese nt. di scard the 
sea fo od. Poo r ha nd lin g o f fis h prio r 
to freezin g w ill m a ke it impos ibl e to 

o btaIn good result . Freezin g ca n 
onl y p ro tect th e qu a lity o f thc fi sh a it 
was w hen froze n : freezi ng d oes no t 
improve th e qu a lity . F rozen food ca n 
be no bette r th a n the m a teri a l o ne 
s ta rts wit h . Do no t purchase more 
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..,ed lood than ca n be fro ze n a nd .., to reu 
In th e ava Il able Irel.: l e r space o r mo re 
than ,our lal11 lh 'h Ili ca t 'h lthin 3-0 
mon t h , 

SEAFOOD PREPARATION 
FO R THE FREEZER 

When preparing ,I.: a food ... for th l.: 
Ireele r It IS Important that all InedIble 
l11atl.:nal anu Liebns be dlminated . r or 
exa mple . lish ,hould be ,caled and 
the I.:ntraIl, anu head.., removed ~hnmp 

,hould be Lieheaul.:d and peeled ThIS 
\\ill a llov\ additional .,pace In the 
freezer a nLi e lIminate v\orh. pn()r to 
... en In g th e dISh for a meal. It I.., Impllr
ta nt th a t th l.: ,ea fooLi be pach.ageu In 

.I u..,t th a t amount \\ hich \\ ill ac.commo
Li a tl.: l) r save the famIly at o ne meal. 

A tcchnl4ul.: \\e \\ould recommenLi 
fo r pre,enlng tbe quality I to dIp ra\\ 
sea foo d I n a precl)oh.ed and cl)oled 
... o lution o f "i percent \larch . Thl.., \\111 

help e\c1uLie a ll' from Indl\ldual pIeces 
ThIS can be Lione by u"ng about 6 
ta blespoon.,ful 01 corn starch per gallon 
o f \\ ater The starch mu~t. ho\\ e\ er. be 
nn ... eLi a\\ a y after the Item i tha\\ed 
a nd befo re cOl)h.ing . 

PACKAGING SEAFOOD 
FOR THE FREEZER 

hooslng the ngh t pac h.agln g 
maten a l IS a verI Important tep In 
the process of frcezi ng in th e home. 

lo t of the unde Irab le fia \ o r a nd 
co lor changes In eafood a re cau ed by 
o \ idatlon Loss of \\ater dunn g froze n 
torage . th a t I . freeze r burn . no t o nl ) 

dr ie and to ughe n food but pro m o te 
OXId a tI on <F Igure 2 ). Freeze r burn a nd 
o xid ati o n are a l\\ a) acco mpa ni ed by 
a n o ff-fi a \ or. off-od o r. a nd o ff-c o lo r. 
The ho u eV\I fe sho u Id select pach. a g
ing m a te ri a l th a t i impermea ble to 
OXIgen a nd wa te r va por a nd sho u ld 
e \c1ude as mu c h air a poss ible dur
in g pach. aging. C ling-type wrapping 
m a te ri a l a re a n e \ cel lent bar ri er to 
both wa te r \apor a nd oxyge n. cli ng 
well to u rfa ces. a nd a re a \ ai lable in 
m o t grocer) s tore . 1eta l cans 'h ith 
sea l-o n lids a nd glass jars de igned fo r 



· gure 2.- Typical case 01 severe Ireezer 
.urn (dehydration). 

reezing a re good oxygen and wa ter 
apo r ba rri e r and a re ve ry use ful fo r 
lost seafoods. 

Questi o ns o ft en as ked a re. " Is it a 
~ood practi ce to freeze fi sh a nd h ri mp 
n ice c ream ca rt o ns a nd milk ca rt o ns')" 

I nd , " Is it a good practi ce to freeze fi~ h 
tn pan o f wa ter?" (a commo n p ractice 
In th e ho me freeze r). The answer arc . 
"Ye ." F reezin g fi h a nd hrimp in ice 
crea m o r milk ca rt o ns is a good pract ice 
~rovided th a t the seafood is complete ly 
cove red with a n ice glaze and the ca r
tons a re ti ghtl y sea led to prevent th e 
lra nsfer o f mo isture and oxyge n int o 
r nd out o f the pac kage. T hese ca rt o ns 
a re ge ne rall y coa ted with wax or a 
pl as tic mate ri a l and are excell ent 
6:-.) ge n and wate r vapo r ba rr ie rs. 

T he i mport a ncc of e:-.cl udi ng a 
much a i r as poss i bl e fro m th e package 
a nn ot be ove remph asized. Bes ides 

preventin g o:-.ida ti o n. a ir will ac t a a n 
in ulat o r a nd s low th e freezi ng proce ~. 

ny pocket o f a ir betwee n th c pad.
age wall a nd th e co ntent will promote 
the formati o n of ice c rys ta ls. Whcn th e 
package is coo led a nd frozen. mo i ~ turc 

~ i II mo ve fr o m th c eafood to th e 
ins ide ~ a ll of the pacl, age. If th e 
product is ~ a rm ed ~ I ightl ) duri ng 
defro tin g o r each ti me the freezer 
door 1 opened , th e mo i lU re ma\ 
mo ve from th e pad .age sur face bac~ 

to th e food surface. When th e pac kage 
cools aga in . the cycle i repeated. 
Thi may continu e unt il a la rge 
qua ntity of wa ter is rc moved fro m the 
food a nd it is seve rely dehydra ted. 

A wa rnin g is in order about thaw
ing smo ked or kippered fis h . eve r 
leave mo ked or kippered fis h in a 
ti ghtl y wra pped package after it has 
thawed. Some smoki ng me thods do 
not en ure complete de truction of 
CIOIlridill1ll hOllllil/llI1I pore. ~hich 
may be harmfu l when moked fis h i 
sto red u n froze n over a fe~ week 111 

a n a irti gh t contai ner . 
Wh ile it is ad vi able to package 

~eafood, under \..tl:uum . 1110 t hl'u 1;

\\I\e\ do not h..t\L ..tl:Le' tl' thl 
equipment The ne\t hL , thing I to 

~rap the ~ealood to e\dudL a, 111lh.h 

o\ygen a~ p )~~Ihle The drug ,I( n; 
~rap I~ ~ugge'ted ([ Igure :;l T hi I 

done b) plaCing the Item l'n the heet 
of ~ rappl ng paper allli hn ngi ng 'he 
end together at the top and wll the 
fold" until It 1\ ,nug agaln,t the 11,'d 
T he end~ ~hould be folded 111 a \lmil.lr 
manner \0\ hile pre~\lng out a, much .lIr 
a possi ble The \\ rappl ng l11atell,t1 
shoul d be ~ecured With tape to prevent 
un folding. 

FREEZING AND STORING 
SEAFOODS IN THE FREEZER 

The homcmaker can ~a\ e tll11e. 
avoid 10 se~. and make Ireezll1g ,ealolld 
a plea ure by plannll1g ahead. C. heck 
the freezer to sec that It 1\ functioning 
properly . Tl maintain the quallt\. 
adj ust the thermostat to the colde,' 
e tt ing about 2 hour~ pnor to antic 

ipa ted use . Do not gUC\\. check the 
tcmperature with a therm ometer 
Con Ider thc ~Ile 01 the treeler (,en
erall ). about 2 or :; pound, ot Lal""J 
for each cubiC foot of freeler 'paLe 
wil l freeze In from 10 to 12 hour, 

It very Important that package 

Figure 3.-Th e "drug store wrap recom 
mended lor packagIng seafood. for home 
freezers . 



~~--------~------------------------------------~----~----~ 

be pl aced in th e freeze r as soon a~ th ey 
a re ready. Usua ll y. th e fa te r th c food 
is frozen . th e be tte r th e qua lity and th e 
lo nge r th e sto rage life. T h is is pa rtl y 
du e to less cell destructi o n by freezin g. 
Slow freez ing may actua ll y a ll ow 
bacte ri a l and enzy matic poi lage to ta ke 
pl ace whil e the food i ti ll in a emi
froze n state. To obtaIn the fa tes t 
freeze. place the pad,ages In direc t 
contact with the freezer Ao r or 
wa ll s or coils until they are froze n . If 
the package take more than 5 or 6 
hours to freeze. t h e~ are probabl) 100 

large. Package should be stored a t 
0 ° F or colder where the tem pera tu re 
does not Auctuate. Generall ). the far
ther away from the freezer door. the 
more stable the tempera ture. 

Temperature Auctu a tion can be 
harmful to frozen seafood. Arrange 
pad..age In the freezer so that there 
is adequate space bet~een them to 
allow good air circul ation (Figure -I-j, 
Unfrozen packages surrounded by 
several other pacl,age may not freeze 
for 3 or -I- days. If this happen. 
freshness ~ill be lost and poilage 
may occur. Never place unfrozen 
packages near frozen food. It mal 
cause the frozen food 10 tha~. Lea\ e 
the thermostat at the coldest etti ng 
until all of the packages ha\.e been 
frozen. Then maintaIn the temperature 
at 0 ° F or colder . 

Although commercial packaging 
may allo~ over a lear of good helf 
life. freezing methods available 
in the home generally will not permit 
seafood to be stored that long and 
still maintain its flavor and texture. 
Most home-frozen seafood should not 
be stored over 6 months a nd not more 
than 3 months for salmon. crab. and 
shrimp. A good rule for a continuous 
supply of high quality frozen food is 
"first in. first out." Two to 3 months 
storage for all seafood is ideal. Sea
food is very de licate in Aavor and 
deserves to be eaten at the peak of 
quality. 

T ry in g to guess the age and contents 
of a froze n package of seafood can be 
frustratin g and wasteful. Ma ny times 
food is di sca rded because the sto rage 

age i~ unkno~n. Ithough tll~ unlikd) 
that properh frozen and .. wred rood 
can becon1e harmful at an) age. LOp 
qualtl) demamh that e'.tended 
~lOrage be a\ olded L abel each pack
age ~Ith the date. type of ,earl)od. 
\\eight. and number of ,enIng, l)r 
pIece. A cra) on or a grea,e pencti I, 
ideal for thl~ purpo,e A record allach
cd near the freezer \\111 al,o be helpful 
and shou ld carr) the ~ame Informalton 
included on the package as well a the 
location of each package In the freezer. 
the package ize. and a current recNd 
of th e nu mber of packages pu t Int o or 
re moved from the freezer. Thi 
prevent unnecessary earchin g for a 
pa rt icu lar package a nd th e harmful 
wa rmi ng of the content whil e the 
freezer door is open . 

PROPER USE OF THE 
FROZEN PRODUCT 

T he meth od of th awing seafood is 
a lm o t as important as prope r freezin g. 
Usua ll y th e quicke r a product is th awed 
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F,gur e 4.-Seatood pro per ly spaced In 
home fre ezer to allow good air clrculatton 

the beller. but 11, \ ('/' 111 hili II (fl( r. 
)UrtacL 'potiage can take place qUlckl) 
\\ hen tha\1 Ing at room templ:rature or 
In \Iarm \\ater It the .,urfa e of the 
package remaln~ at that temperature 
lor ,e\eral hour, chedule tha\llng 
~o that ,eafood \1 til be cooked oon 
after 1 t I' tha\\ cd. Tha\1 cd fh h mal be 
held atd) for a day In the refrigerator 
before COokIng. P lace th e package of 
frozen .,eafood in the refrigera to r 10 

tha\.\ . 110\\ from I 10 2-1- hou rs fo r 
tha\1 Ing a I-pound package. I f qu icker 
tha\\ ing i de ... I red. pl ace th e package 
of frozen seafood u nder cold runnin g 
\\ a ter. 1I 0\.\ 2 ho urs fo r th a \.\ ing a 
I-poun d package. Th a\\ ed sea foods 
~ h ou l d not be refroze n . 

Some froze n sea food may be cooked 
~ithout th a~ ing. Breaded fr ozen fi sh 
shoul d be cooked thi s way. In addition. 
froze n fi ll e ts ma) be cooked \\ithout 
thaw in g if additi ona l cooking time is 
al l o~ed. If th e fi ll ets a re to be breaded 
or stu ffe d. th ey sho uld be th a\\ed 
befo re cooki ng. 
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GENERAL INFORMATION 
ON QUALITY OF 
THE FROZEN PRODUCT 

A general knowleuge of the cau~e~ 
of spoi lage anu ~poilage charactemtic~ 
of eafoods would help the hou\ewlfc 
better serve her family and help hcr to 
better appreciate the meticulous care 
seafood muq receive. 

There are th ree maJor cau,e~ of 
spoilage In food, which are mlnlmlzeu 
or inhibited by the freeZing procc~, 
protein degradation. OAluatl\e rancid
ity. and brown dlscolorallon (l\latllaru 
reaction). Protem degradation IS c<lu,ed 
mainly by autoly tic and hacte1'lal 
enzyme \\hlch are qUite actl\e about 
.+O ° f-. This spLltiage i, characterized 
by ammonia and amine-Itke ouors 
often e\penenced in spotled meab and 
seafoods These enz) mes are protem 
in nature and mobilization or activ ity 
decreases as the temperature IS reduced. 
Some enz) mes remain active (actl\ Ity 
i lowl. however. even at 0 f- A prime 
example of this IS freeZing corn on the 
cob without fir t blanching. heating 
inactivate the enzymes In thher) 
products there IS very Itttle or no 
enz) matic degradation at 0 to - 10 ° r 
and these products ma} remain 
palatable for man) months. all other 
factors being equal. 

The big problem In poilage of 
frozen fisher} products IS rancldl t) . 
The uptake of oxygen and the onet 
of rancidity eems to be related to the 
unsaturation of the fat. Long ago. farm 
women learned to tore their lard In 
crocks with as small a surface as 
possible exposed to the air and in a 
dark. cool place Heat. light. 0\) gen. 
and the presence of heavy metal Ions. 
such as copper and iron. enhance the 
development of rancidity. The oil in 
fish is long chain fatty acids containing 
many double bonds and consequentl}, 
it becomes very susceptible to oxida-

tl on. It I~ at th e~e double hond\ that 
atmo\pheri c (l"ygen comblne\ With 
th e o il molecule to produce a vafldy 
of compound\ \ueh iI\ ketones . alde
hyde\ . aCld\. anu l11an} other\ that 
have not been Identified . 

II ,h ma) be c1i1\\lfted Into threl: 
categorle\ accorulng t(1 thl:lr Ilil 
con tent: 

I rho\e (II 10\\ (Ie\\ t h.tn S 
percent) llil contcnt \uch d\ haltbllt. 
elld. flounder . dnd red \n.tppcr 

2. rh o\e (II modcratc (<;-1 () pcr
cent) oil content such iI\ ll1ullet. 
croaker, and \aln1<ln 

"\ fhll\L III hi J.!h (nlllrc t h,111 I () 
perLent) (Iii Cllnkl1t \ueh ,I' hl..! nllg. 
l11ackl:rcl and lakc tr(lut. 
I I,h PLl\\C\\lng .t high lltl cont~'nt 

\\tli beLLll11e rancid In three 1l1llnth\ In 
d IreCler LUlle\\ prel..autilln, .lrC tdken 
\l llderatel\ LIII\ II\h heCl1l11e r.tneld 
In Irol11 - tll, mLlnth\ .• Ind II\h \\ Ith a 
iLm lltl Cllntent heLllllle r.tIlLld III 

Irol11 t) ll' 12 mOllth\ I reeling .tlllnc 
\\tli mIt pre\ent r,.II1udlt) hut \\111 

\!Ll\\ dm\ n the reaetlllil elil1 Idcr .. hh 
1 reating Ii\h \\ Ith .tn .tntlll\id'lI~t 

coupled \\ Ith \acuum p.lck,lglng \\ til 
increa~e the \hell liie . \ntHl Idallh 
\\e ha\e e\pLrlmented \\ Ith. dnd \\ hlLh 
dl\pla\ e\cellent re ult . arc hut\ lated 
h)uro\)toluene (BHTl. blltylate-d h)
drLl\)dnl Llie (BHAI ethyienedlamine
tetraLlcetlc ,ICld (ED f l.~'. ~-thi\ldl

propionic aCid (TOP) and prLlpy I 
gallate Other good antlll\ldant (\\ hlch 
can be purchaseu at the grocery \INC) 
arc ascorbiC aCid and cltnc aCid \\'e 
recommenu that ascorbiC aCid be lI\ed 
to soak the thh prior to freezlnQ The 
fish should be ,oakeu In a 0 I p~rcent 
solution for about I to 2 mlnute~. 

frozen. anu then glazed \\ ith thiS solu
tion. t-\ second glazil1g is ad\ I'able. 
The tish ma) then be \\ rappeu a~ 

pre\. iousl) dcscri bed. 
The third t) pe of spoi lage encou nter

ed in frozen tis her) products IS the 
browning reaction. Thi reaction is 

pal tl<':lIlall\ 
Ile\hl:u li\h 

prl:v,tient whl:1l white 
arl: \teakl:d 01 fllkted . 

1- \tl:l1\i\l: rl:\earl..h ha\ \hown that 
th" " .t non "11 / \ matlc reaction 
c<lll\l:d h} a cOl11hll1lng 01 I:l:rlaln 
al11l))O .Iclli\ \\Ith redUCing ~uga". I hl! 
\\or\.: \ho\\ed further that the pl!ntme'> 
(e; carhol1 ,ugar\) rl!act reaJd} \\ith 
.11111110 al:llh \\hich l:ol1tain \ullur. 
tllll\C .Imino .II:IJ, helllg l1Ielhlonlne. 
e"telne <lI1J c),tlne J.) Inc I .II .. 
In\ol\ed. r he reactl(}n 1\ eh,lracterl/eJ 
n\ the pre\ence II 01 nr(\\\ n color much 
ItkL' th .. t <II hr<I\\ 11 \\f.tpplnl! p,lper 
r he re.lctlOI1 I ... Inhlhlted h} treat
I1h!l1t \\Ith antlP IJanh uch .. , 
.1 cprhlc aCIJ dnJ r DP 

Our e pcrtmenLd \\(lr\.: tThomp 011 

.InJ r hpmp\lll1) hol\ \h(}\\ n that \\ hen 
reJ ,>n.lprer tlilet \\cre tredteu with 
I DP .InJ \lIh\eljucntl) \i1l!uum P,I J...

'iged .. nu fr<l/en. the re,letiOn wa 
completeh Inhlhlleu Illr up tll 
month\ \\ herea the clll1trol 
nrll\\ n In 2 tIl' Ill! nth Hieachlllg 0 
thc rcu pigment In the kill (II tru/en 
I1dpper hlleh \\a dl"l Inhlhlteu h) the 

ant Ill\lJan!. 
')"allll,J 1\ \cr) ta t}. nutnllOU. 

ca ... ) t(\ prepare. \'cl lnllll1lcall) prtced. 
,1Ild Cn1l1l1hlnd ... hl~h pnl'r1t) lIn a Ii t 
\11 prelcr\'nce Illr an\ famih mcal. 

l,n\eljuentl), the ... e JeIIC.lCle ... Llf the 
\ea Je\en e tLl ne \cn eJ .It thel r pcak 
III ljualtty \\'e \a) to the I..llll1merual 
pnlCe\\l)r. "\':eep the proJUl..t clean. 
keep It 1110\ ing. ke\'p it colJ. anJ keep 
It \tored at a temperature ,>ufticlent 
for prLlper presenatiLln Llfthe prnduct ,. 
fhl, I~ gooJ ad\ Ice tLl the homemaker 
freezlllg \eafood fl)r her famih in the 
home . " 
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